
ASIAEX International Symposium
Chengdu, China, 2002

Phone: 202-767-2230
Email: Mignerey@nrl.navy.mil

Environmental Observations Taken Aboard the OR3

Peter C. Mignerey
Marshall H. Orr

Office of Naval Research
Naval Research Laboratory

Acoustics Division 7120
Naval Research Laboratory
Washington DC 20375 USA

NRL AB 7120-02-0151



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
01 DEC 2002 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Environmental Observations Taken Aboard the OR3 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Acoustics Division 7120, Naval Research Lab., Washington, DC 20375 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
Also See: M001452, The original document contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

UU 

18. NUMBER
OF PAGES 

39 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Outline
OR3 Environmental Instruments

OR3 Ship Tracks

Temperature and Salinity Profiles

Deep Water Soliton

Shallow Water Soliton Conversion

ONR NRL

ASIAEX 2001 Mignerey & Orr



HFAFVCHIRP
SONAR

"TO-YO" CTD

IW SOLITON
PACKET

ADCP

Towed Environmental
Instruments

ONR NRL

ASIAEX 2001 Mignerey & Orr



Soliton Radar Expression
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OR3 Ship Tracks
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OR3 Tracks Leg 1
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OR3 Tracks Leg 2
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OR3 Tracks Leg 3
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Deep Water Soliton
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Radar Satellite Image

Processed by T. Donato, NRL 7410
2214:40Z 05 May 2001
 Copyright 2001 Canadian Space Agency
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Shallow Water Soliton
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Radar Satellite Image

Processed by T. Donato, NRL 7410
2214:40Z 05 May 2001
 Copyright 2001 Canadian Space Agency
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Soliton and Ship Tracks
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Soliton Energy Dissipation
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Shear Instability



Soliton Position
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Soliton Width
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Summary
Temperature and Salinity Legs 1-3

Surface water warmed and freshened
Deep water cooled and freshened
Thermocline steepened
Variability lessened

Deep Water Soliton
1.5 m/s currents
100 m vertical displacement of pycnocline
Extends 250 m to the bottom

Shallow Water Soliton Conversion
Conversion of depression solitons to elevation waves was observed 
The internal wave train has alternating circulation cells
Kinetic energy is 91.2 MJ/m decreasing to 32.3 MJ/m
Energy dissipation is 0.17 W/m/m with rate coefficient 0.063 km-1

Leading soliton width increases from 500 to 1000 m
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Publication

Paper in production at JGR Oceans
Marshall H. Orr and Peter C. Mignerey
“Nonlinear internal waves in the South China Sea - observation of the
conversion of depression internal waves to elevation internal waves” 
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